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The  pixpose of  t h i s  prograin i s  t o  dzscr ihe-  t h e  p r o c e s s  
contrc>ls which k2ve been found t o  be e f f e c t i v e  507: t he  manufacture 
of h.Fgh r e l - j ~ a ' h i l i t y  sili.ccn .rr,onoli ti1i.c integcc; t e d  c i r c u i t s  and 
could  sei^\.'? as  a bas is  f o r  NASA q u a l i f i c a t i o n  of nmnoiithic c i r c u i t  
mariufac t u r e r  .s . 
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and t h e r e  a r 2  ru2iiy differeni :  mzniifacturil!g processes  used t o  make 
r e l i a b l e  i n t e g r a t e d  ei . rcuj . ts ,  oLivlously che c o n t r o l s  w x i d  have t c l  

be those which a r e  s u i t a b l e  f o r  the process  under c o n s i d e r a t i o n .  

Thus, t h e  described. c o n t r o l s  r e p r e s e n t  a c u r r e n t  s t a t u s  
1 a t  L".hose whlc'h have been found t c  be e f f e c t l - v e  foy Motoro1.a s 

product ion  of monoli thic  s t l i co i l  c i r c u i t s .  The contimtip.g eii- 
g ineer ing  effort bzing appl ied  ts all 02 Motorolz 's  p roeess tng  
o p r a t i o n s  i~i11 undoubtedly r e su l t  i n  nmre e f f e c t i v e  p r o c z s s  
c m t : r o l s .  It would n o t  be wise t o  f e e l  t h a t  these c c i l t r o i s  w i l l  
n o t  be changed ci' t>.zit they v i11  be effecti:ve f o r  a l l  manufa:turcrs. 



I product .  If thz  vendor s pi - ixsss  cont i 'o l  i s  well. thought  o u t  ziid 
e f f z c - t i v e l y  carried threugh, confidence i n  t he  r e l i a b i l i t y  of h i s  
product ion  will be h i sh .  
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al-though most masks aye nsde by X G L O L - C ) ! - ~ . : S  X S S ~  s h o p ,  m a s k  s c t s  a r e  

a l s o  procilrcd from okitsidc v x d c i - s .  It i s  feasible t o  inspect s z t s  

t o  determine conformance w i t h  s p e c i f i c a t i o n s ,  and t h e  c o n t r o l s  whi-ch 

e n t e r  i n t o  t h e < r  manUfEiCt i JZ2 need n o t  be specj-f ied.  The s a m e  cons id -  
e ra t ions  Ere t r u e  f c r  packages. Although Mctorola does make a nurrher 
of ics ocm i n t e g r a t e d  c i r cu . i t  p a c h g e s ,  m a n y  a r e  procured f r m  outsi-d? 
ver,dors. ,411 pcickages t h a t  a r e  procured  from vendors o r  s ;ppl ied b y  
Motorola cme. throvgh Incoming Inspec t ion  end are inspected t o  tlie 
sane c r i t c i - i s .  Thus the !>roGucti*>il contyol  xsed Tor the nc?nrr;azturi.ri -; 
of ths!sz packages  would noi: be appropriatz f o r  c o n s i d e r a t i o n  as a 
basj-s fcr q u a l i f i c a t i m  by KASA. 

r. 
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1.1 SCOPE 

The scope of work, as s t a t e d  i n  RFQ PCN 1-6-$0-64546,  i s :  
The c o n t r a c t o r ,  as an independent  c o n t r a c t o r  and n o t  as  

an agent of the Goverxment, s l iz l l  f u r n i s h  all of t h e  nezessary  persoti- 
n e l ,  f a c i l i t l e s  and mater ie l  and otherw5.sz do a l l  t h i n g s  nezessnry 
f o r  e s t a b l i s h i n g  a prcgram cf Line  Q u a l i f i c a t i o n  based on process 
c o n t r o l s  fclr producing monoli thic  c i r c i i i t s  f o r  NASA use ,  i n  acco r -  
dance w i t h  t h e  tasks  descr ibed below: 

1. In sequential .  f l o w  chart fcrinat i . i s t  t h e  bas5.c process 
s t e p s  which t h e  c o n t r a c t o r  c u r r e n t l y  uses  t o  pmduce  t y p t c a l  WBN 
b i p o l a r  i~ono1i th i .c  circuits 2nd a t  17hich t'he c o n t r a c t o r  norna1I.y 
1;?ake3 a meascu-mer,t, t e s t  or i .nspect ion t o  nai;;tain s t a t i s t i c a l  
control over t h e  proi!uction l i n e ,  zEd t h u s  achieve a h s r ~ o ~ e i 1 e ~ ~ u s  
product  rjith good y e i l d  an& r e l i a b i l i t y .  These s t q s  stiatlld star-: 
w i t h  snbstrete  p repa ra t ion  and gc~  t h ro i~gh  ssal.ilig. 
i r x l a d e  de icn ized  wzter, nask mnltir,g, an&. pmkeges ~ b u t  no o t h e r  

2nd. 'I re c t r~a. l :  2 r i 2.1. s . 

They sl-loul_d 
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used by the c o n t r e c t o r ,  ar,d wheehzr t h e  n-isasuretL1ent, t e s t  ci- ir,- 
s p e c t i o n  r n s u l t s  ir ,  2 readi i ig ,  a t a b u l a r  r eca rd ,  a s t r i p  c h s r t ,  o r  

a d i s t r i b u t i o n .  Kike it clear  as t o  whether the t e s t ,  measurenmt ,  
o r  ir1specti .m I s  p r f o r m e d  02 equtpmeiit,  t + e  t e s t  p a t t e r n ,  o r  the 
cornpleted c i r c u i t .  

4 .  I n d i c a t e  f o r  ea3-1 mezsc-exert  , t e s t  , o r  i n s p e c t i o n  
made t h e  a c t i o n  taken'  i f  t o l e rances  a r e  exceeded. 

5. T h e  c o n t r e c t o r  s k l l  i n d i c a t e ,  f o r  cacti  m z a s r ? - -  1. d I & Z  c. ' , 
t e s t ,  o r  inspecti-on descr ibad f o r  t h e  c o n t r o l  cE the pr-'oczss steps 
t o  be qual. i .f ied,  sihether t h e  measurement, t e s t ,  cr i n s p e c t i o n  a p p l i e s  
equally viel?-  to PNP, coniplemmtsry, asd u n i p o l a r  c i r c u i t s  , and, if 
n o t ,  w'r,at: rhaliges o r  add!-tions should be macle tc nake i t  app i i cz5 le .  
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SECTION I1 

The s i g n i f i c a n t  s t e p s  i n  t h e  manufacture  of  s i l i c o n  
monolithic c i r c u i t s  cn t;-le Kotorola process i s  Fncluded i n  F igx re  1. 
Twenty-five produetion s t e p s  frcm c r y s t a l  seed  p r e p a r a t i o n  through 
cen t r l fuge  scrrenlng of completed produc t  have been inc luded .  I , l ~ s t  
of t h e s e  process  f 1 ~ ~  steps a r e  TrobaSly simi7.a:: i n  n o s t  resr ixts  
f o r  all- manufacti ;rers ' processes .  However, certai.11 o t h e r  s t e p s  scch 
as gl-ess passi~iatLon, S t z p  1 6 ,  are unique t o  ;\lotcr.ola. S t e p s  5 
t .hrcc.gh 1 2  are  repea ted  s e v e r a l  t i res  f o r  t h e  manufzctctrer of 2.n 
integrated circult vafer. I s o l a t i o n  d i f f u s i o n ,  base diffusf.or, a.n? 
emitter: d i f 5 J s i . m  a l l  require t h e  sane genera l  sr_cyenze of s t q s .  

For si.Iiyl.ici.t:y, lihese repea ted  steps 'have n o t  been incI.,i<cd. 

-1 
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SECTIOI-? PI1 

PROCESS CONTROL STZPPS --- 3 . 0  - 
For each of t h e  prccess c o n t r o l  s t e p s  Lnc l t ldd  i n  t h e  

p rev ious  s e c t i o n ,  a d e t a i l e d  d e s c r i p t i o n  of c o n t r o l s  i n  efEecc 
h;is bee11 prepared .  These c o n t r o l s  a r e  desc r ibed  i n  this secttor:. 
I n  gerxral ,  a n;imber of c o n f r o l s  have been fncli lded f o r  each oE 
the s i g r - i f i c a n t  process s t e p s .  
s t e p  is d e s c r i 5 s d  in some d e t a i l  i n  a uniform inlnner i n  the 
fo l lowing  subsec t ions .  

Each of t h e s e  c o n t r o l s  at each  

METHOD OF - CONTROL 3 . 1  I 

3.2 

3 . 3  



3 . 4  

This s e c t i o n  describes f o r  each method of c o n t r o l  the 
method. of measurement. 
a p i e c e  of  equtpnent  o r  t o  eva lua te  p roduc t s .  

T h i s  Tipay he an instrument  used t o  c a l - i b r a t e  

Included i n  th i - s  elercent i s  t 'he  r m g e  of pa ranc te r  
measurement which i s  permit ted wi thout  t h e  process  be ing  cons idered  
out of c m t r e l .  For t.hose processes and  messurenent procedurza  
which 'have c r l t c r i a  wMch cannot be b r f e f i y  desc r ibed ,  t'tie s p e c i f i c  
s p e c i f i c a t i o n  w w l c l  'have t o  bt? reviewed tc~ de t&mFne  t h e  a p p l i c a b l e  
criteria. In t 'hese c a s e s ,  t . 1 ~  term "c:c-iterFa" i s  incli tded un2er 
t h i s  tleading. Th.- majority of tho, coiltri>ls ii: t h e s e  c a t e g o r i e s  a e  

t h o s e  a s s o c i a t e d  wit 'h v i s u a l  i n s p e c t i o n  02 t.he 9roces.s . 
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Nethod of Cont ro l  --- 
(A) Type probe  of szed c r y s t a l  
(E) Four p o i n t  probe r e s l s t i v i t y  of seed c rys t a l .  
(C) O r i c n t a t i o n  of shaped seed 
(9) Etch and d i s l o c a t i o n  count cf seed 

Method of Samplizg ----._-.- 

(A) Sample s i z e  i s  1 C O  p e r c e n t .  
(3) C r y s t a l s  are sampled 100 p e r c e n t .  
(C) 100 pe.rcent of c r y s t a l ;  O p e r c e n t  of seeds 

(D) 100 percent  of crystals; 0 percent  of seeds 
7- Gach end of crystal. Fs sanp led .  



(D) The c r y s t a l  ends are  etched f o r  d i s l o c a t i o n  coun t s  
b e f o r e  t h e  seeds a r c  cut from the c r y s t a l .  
etching, d i s l o c a t i c c s  are counked f i v e  s e p a r a t e  
times i n  a 20 X 7.5 eyepiece. This  coilnt i s  coxpared 
t o  ernperical da ta  f o r  a reading given in d i s l o c a t i o n s  
per  square centimeter. 

After 

Method cf Measurement - - 
Either t h e m a l  cr r e c t i f y i n g  t y p e  probes are used. 
Equipn:ent used i s :  

Four Psj-nt Frobe - EqdiFmcnt  used i s :  Di.g;iti?l Readout 
Four P o i n t  Probe; Digital Voltineter - Cimron F'ac-ific - 
Mock!.. P9200B; DC Preanip l i f ie r  - Cimron P a c i f i c  -- 
Model 6332B; Ijoiqer Supply - ikI2tarola. 

A Eragg Re-rr'lscfion fieasurzment is nede. 
u s e d  IS: 

A Iiiicro,::c.opej (E 5: L i c m ~ ~ s l ~ i - ~ - l r ~ ~ - c a l )  
C i s l o c a t i o n s  x i t h i n  t h i s  f i e l d  a re  ~ o i ~ n t e c . 1  a n d  the. 
count  i s  thca c a i c u h t e d .  

Type ProSes - Motorola .  

E q u i p z r : t  
P h i l l i p s  E:ectr3nic I~is^irumei:ts, Ty?. 12000, / o  j 6.. 

at 30 x 7 ~ 5 
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(C) No r eco rd ing  i s  req t i i red  as p r i o r  i n s p c c t i o a  assures 
prcp2-c cr2enzat ion.  

(D) Pass o r  f a i l  i s  rccordzd on the c r y s t a l  l o g  shee t .  

(A) I f  three c r y s t a l s  are out of s p e c i f i c a t i o n ,  engineerins 5-i. 
n o t i f i e d .  I f  out  of s p e c i f i c a t i o n ,  c r y s t a l s  arc  e i t h e r  
t r a n s f e r r e d  t o  anather device o r  are scrapped. 

I f  t h r e e  c r y s t a l s  are  out of s p e c i f i c a t i o n ,  e n g l n e s r i c g  j-2 

notified. 
ej.ther pclt i n t9  another  group D r  a r e  scrapped. 

(3) 
C r y s t a l s  whi-ch are out of specif ics .kion c?m 

(C) Opera tor  judgment 

(D) If three crystals are  cut of specifLcatFon,  engicesr t r ig  
is m t i f i e S .  I f  c r y s t a l s  are  out of  spec i f5-ca t ion ,  
they are e i ther  supp l i ed  for. another  &,-ice or they  
ai:e scrcpped, 



--- Method of Cont ro l  

(A) Type probe of grown c r y s t a l  
(E) Four p o i n t  ?robe r e s i s t i v i t y  check of c r y s t a l  ends 
(C) Go-no-go c r y s t a l  diemeter check 

Method cf Szmplin. 

(A) 109 percent  

(H) 
(C) Total l eng th  of c r y s t a l  

109 percent  of c r y s t a l s  a t  both  ends 

Measureme-it Procedure - I_ 

E i t h e r  thernal o r  r ec t i fy i -ng  t y p e  prc3es a re  used. 



(A) 
(B) 
(C) 

Readings i n d i c a t e  e i t h e r  go or no-go ccnd i t to r , s ,  
This  range is dependent uporll t h e  dev ice  s p t i c i f i c a t i c n .  
AS per s p e c i f i c a t i o n  of t h e  i n d i v i d u a l  dev ice  

(A) 
(5 )  

(C) 

Readings a re  recorded on t h e  c r y s t a l  l o g  sheets. 
Readings are recorded on t h e  c r y s t a l  log  s h e e t s .  
Pass o r  f a t 1  is recorded  01: the crystal i og  shee.t. 

(A) if three (3)  c r y s t a l s  continue t o  be out 0: 
s p e c i f i c a t i o n ,  t h e n  Enginser ing  2 s  notified. Zf 
c r y s u a l s  iire out of s p e c i f i c n t i o n  they  a re  eii:her 
pu t  i n t o  ai iother  dmic-2 o r  t-hey a re  sr , rapped.  

If three ( 3 )  cryst2l.s co-ntir,u.e to be out ~2 spez.if5-ca- 
t i o n ,  +,lizn EryJneering i s  rmf-ified. 
out of spec i f i ca t ccm,  t h e y  a r e  e i t h e r  p u t  i x t o  a~.c?tS.iz- 

dzvice ai' t h e y  are s c r c p p e d ,  

(B) 
If crJ7staI.s tire 

. .  

(C) If crystal i s  u n d e r s i z e d ,  i t  i s  e i t h e r  scrapped 02 
p u t  i n t o  ana the r  device. 
i t  i.3 ~ ~ ~ ~ i ~ r l . .  

If c r y s t a l  is c w e r ~ i z e d ,  

\ 



Method of --- Control  

Diarrieter check of grown c r y s t a l  
X-ray o r i e n t a t i o n  check of each c r y s t a l  
Micrmeter measure of wafer t h i ckness  a f t e r  sawing 
Visual c l e z n l i n e s s  i n s p e c t i o n  a f t e r  c l e a n i n g  
Each e t c h  load i s  sampl,zd (5 out of 25), e tched ,  
and sani?:ed again.  T h i s  determines re21oval by 
e t ch ing .  A c o n t r o l  chGrt i s  kep t  on t h i s  d a t a .  
The c o n t r o l  cha r t  p l o t s  t h e  AT betweer! t h e  nominal 
t h i ckness  and t h e  a c t u a l  t h i ckness .  Overetched 
matzrial  i s  scrapped. Underetched m a t e r i d  i s  
ree tched .  Yields show up on IBM c a r d .  Gzuge i n t o  

0.0 X 0.031 inch th i ckness  c a t e g o r i e s .  

F o ~ r  ?o in t  Probe j:esi.Stiv%ty check 
Visual.  i n spec t ion  of s u r f a c e  q u a l i t y  axl cier?r:llnes s 

Xethed .- of Sampling 

(A) 100 percent for eve ry  c r y s t a l  
(8 )  190 percept  
(C) Every t e n t h  wafcr  i s  chsckeJ. 

(E) 1013 perceEt. 
(F) 1.90 p e r c e n t  
(G) 100 p 2 - -  L Lait 
(1;) Sainplc i s  6 .5  pe rcen t  AOi,, 

( 2 )  10C FerCeilt 



Measuremerlt Procedure -c_ 

(A) Crystal 
(B) Wafer 
(C) Wafer 
(D) WEifer 
(E) Center of the wafer 
(F) 
(G) Wafer 
(H) Msasureinent taken in c e n t e r  of wafer 

Measurement taken in c e n t e r  of wafer 

Pkthocl of Pleasurecent 
-.----I_---- 
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(3 )  D i g i t a l  Voltmeter - NLs. - Nodel 141. Constant  
Power Supply - E l e c t r o n i c  Measurements - Xodel 661'2 

(G) I n s p e c t i o n  under l i g h t  u s i n g  normal v i s i o n .  Look f o r  
s c r a t c h e s ,  p i t s ,  f r a c t u r e s ,  b reaks ,  d imples ,  twins. 

(H) Three (3 )  P i g i t d  Systems: 

(1) D i g i t a l  Voltmeter - Non-Linear Sys t ews  - %?!. 
V34B - Preampl i f i e r  - NLS. - Model 161 
Power Supply - Homemade 
D i g i t a l  Voltmeter - H e w l e t t  Packard Mdl - 
344CA High Galn/Auto liange - IIP - 3443A 
Constant Current  Power Sxpply - Elec t ron ic  
Measurements - Model 6612 

P r e a ~ t p l i f i e r  - NLS. - Node1 1GI. Conscar,% 
Poxer S i i ~ p 3 ~ ~  -- Eiectronic ?!easurem2nts - 
l lodel 6612 

(2) 

(3)  Digital Voltmeter - I ~ S .  - ~ o d c l  Y Z G B  



Rejec t ion  Is reccrded c;n l o g  s h e e t ,  e i t h e r  i n  3r 
out of s p e c i f i c a t i o n .  

Numbel- of r e j e c t s  a r e  recorded on l o g  sheet.  

Here, good wafers  a r e  counted and the l o t  t o t a l  is 
recorded on a n  I B X  ca rd  and a wafe r ' s  per  p y e i l d  
i s  recorded. 
Each group has a th i ckness  requirerwnt .  
Yield i s  recorded on the  IBM card.  
Yield goes on the, IBM c a r d ,  Control c h a r t s  a r e  
kept  on t h e  following: 
(1) Taper across wafer  (IO wa.fers per d..evicc 

(2) ThickKess (Sani?le 5 p e r  device once each shift.) 
(3) Pertest d e f e c t i v e  (Fifty wafers  a t  rzndoni arr 

Log records ei;ner p 2 s s  o r  P a i i .  

once each shift) 

i n spec ted  f o r  s u r f z c e ,  breaks, e t c ,  ) 



( G )  If l o - t  f z l l s ,  then it is 1 O C  y e r c m t :  de ta i l . ed  and 
r e j e c t e d  sam?les a r e  scrapp2.d o r  par intc m o t h e r  
device. 

If l o t  f a i l s ,  thsi:. it i s  199 percent  d e t a i l e d  and 

re jec ted  san,?l&:s a re  scrapped CIT put into another  

device. 

T o t a l  mzer  y i e l d s  are  published. 

(3) 

T o t a l  wafer yields are  publ i shed . .  



Method of Cont ro l  
--I_ 

(A) Check e p i t a x i a l  thtickness by weight d i f f e r z n c e  
(B) Four Po in t  Prcbe f o r  sheet r e s i s t a n c e  
(C) Visual i n s p e c t i o n  f o r  s u r f a c e  q u a l i t y  
(D) Visual  coniparison of s t a n d a r d s  f o r  o s i d e  

t hiclcne s s 
(F) Sanpie  Q.S.  I n s p x t i o n  - visua l ,  r e s i s t i v i t y  and 

t hi c kn e s s 

Method of Szmpling >-. 

50 pe rcen t  sainple s i z e  - A selsctecl sample 
which a 7 - 1 0 ~ ~  ci2’;eiling (on b u r i e d  l a y e r  on ly  t h z  5 
t o  LO percmt  middle wafer i s  t e s t e d )  
PIirii.~ri-.m i s  app~-ox i rna tdy  30 percent a ~ d  g m u p  i s  
detai1e. l  as neccsszry ( L u r f ~ L  1-7ycr caii he 5 t o  
10 percen t  depZn6ing on wafer size). 
103 percen t  
105 Fercept  
Visual - 100 pe rcen t ,  r e s i s t i v i c y  - 6 .5  pe rcen t  AQL: 
th i ckness  - 100 p e r c e n t  



Nethod of N2asurement - - - 
(A) Micrvineter (hand) Brovn 5 Sharpe 1 i n c h  Model 1011 

Sundstrand Machine Tool - E e l t  Gr indcr  

(B) Four Po in t  Probe Type 

(C) V i s u e l  i n s p e c t i o n  ~ 7 2 t h  normal roon l i g h t  and IIL? 

c p t i c s  f o r  p i t s  spl'.kes s c r a t c h e s ,  f r a c t u r e s  
cloudy surr'aces dimples t w i n s  

(D) Oxide Chart  

(E) R e s i s t i v i t y  by Four F e i n t  Probe 



(D) Furnace l o g ,  range on bcx, rarise on evaluat i .cn l o g  
(E)  Lot y i e l d  i s  recordsd i n  Q.A. l og .  A l l  readings  

are recorded on R e s i s t i - v i t y  Data Sheet  (file), 
Rejec t  readings a re  rccordej. on Discrepancy fo-ms. 

Method of  Analvsis 

(A) I f  ou t  of specification, wafer  is e i t h e r  put i n t o  
another device o r  scrapped. I f  i t  goes cat of 
a p e c i f l c a t i o n ,  a change i s  made. I f  i t  o s c i l l a t e s ,  
Engineer ing i s  n o t i f i e d .  

(E) If t h e  wafer  i s  out  of s p z c i Z i c a t i n n ,  u s e  another. 
s p e c i f i c z t i o n  o r  scrap i t .  Changes Erre madc to s t a y  

in specif i .cat ion.  

(C) If wafer is o u t  of s p c i f i c a t i m :  i t  is scraFpzd.  
If cne s a f e r  rix i s  60 pprcent  out of syerif5.caticm, 
a rnzintensnce p r o c e l u r e  is fol’l.oved arid 3ng2 nzeri-ng 
i s  n c t i f i c d .  



Method of ContrGl  

(A) (1) Furnace P r o f i l e  Nonl tor ing  
(2) M c n i t o r h g  Recorder Check 

(B) Test runs  f o r  oxide t h i c k n e s s  and uniformity are  macle .  

(C) LnspectTon of eve ry  wafer 

Method. of SanplEng 

(A; (1) Da.ily 

(2) P r c f i l e d  1ncnthl.y o r  as needed 

(E;) PrPor t o  a run  a f t e r  furnace p r c f i l e  

(C) inspection of everg wafer 



Range of Permiss ib le  MeaSCFWi:?iltS ----- 
(A) (1) - 3- 1 ° C  f o r  A (ZO) i n c h  f l a t  zone ?Ii i i .  

- 4- 1°C f o r  A ( 2 0 )  imch f l a t  zone Milin. (2) 

(B) - + 10 percen t  

(C) Re jec t  a11  wafers w i t h  e p i  s p i k e s .  Wafers must be 
c l ean .  ApprcFimately 2 percer, t  o t h e r  t y p e s  dmaged 
a r e a s  w i l l  be t o l e r a t e d .  

-- Method of Recording 

(A) (1) S c r i p  c h a r t  arid w r i t t e n  p r o f i l e  
S t r i p  c h a r t  and w r i t t e n  p m K k  (2) 

(B) Fzrmce Log B x k  kept  

(C) Record nuaber of r e j e c t s  i n  l o g  book. 

(1) Recorder, moni-toring, fu rnace  p r o f i l e  c1k:lly 

Recorder deviat-icn i n  excess  o f  2 ° C  ! ,q i . lL  require thai: 

t h e  furnace  be repro_Fi.led. 
(2) Recorder i s  r e p a i r e d  i f  found t o  b e  out of 
c a l i b r a t i m .  

If oxide  is not t h i c k  enough: m f 5 r  .is rzoxTdizc4 .  
If o x i d s  i s  t o o  thFck, pass i f  <1.5,000 1. If oxi.c!e 
>15,G00 A,st::?'.F anci reoxidi z 2 .  

Rejec t  a l l  ~ a f e r s  1 ~ 6 t h .  e?i. S ? ~ K P , S .  
. 7  R e j t c C  wafers 

wi t 'h  > 2 per2enf o t h e r  type d&;?;age. 



---I--_--.I PROCESS S'TEF 6 - SFINNLNG FHSTORESIST AND PREBAKE 

Method I--- of C o n t r o l  

(A) Spinner st robed for correct speed 
(B) Oven temperature  

Method 02 -- Sa~@l?.hg 

(A) Daily 
(B) Checked a mi.;:imum of 5 tines a day 

Measurerent Psoc .-- edul-e ---- 
(A) Spinner equipment 
(B) Prebake oven 



Method of Analysis .- ---- 
(A) Adjust sp inner  t o  c o r r e c t  speed. Wafers passed t h a t  

have been spun a t  below o r  above s p e c i f i c a t i o n s  ( w i 3 . 1  
be caught at i n s p e c t i o n ) .  

(B) Cor rec t  t e a p e r a t u r e  (prev ious  wafers passed T j i l l  be 

caught a t  inspection) . 
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Method of Control 

( A )  Check exposure light i n t e r ? s i t y .  
(E) Check a i r  pressure.  
(C) Check timer s e t t i c g .  

(D) 
(E) Mask inspec t ion  

Check niicrcscope f o r  f i l t e r  i n  o p t i c a l  system. 

Method. of Sainplhg 

(A) Dai ly  
(33) Each tirm operator  s i t s  down a t  
(C> Each time opera tor  s i t s  down a t  
(3) Ezch t ine operator  s i t s  down al: 

(E) Each time operator  inserts rrrask 

that s t a t i o n .  
t h a t  s ta t ior r  . 
J-. Lhat station. 

i n  tor,'L. 
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--2iQb Ran 9 =, o f Pe m i  8 s i b 1 c tie a si1 r m e n  - t s 

(A) - +2 Gilway u n i t s  
(B) - + 1 / 2  PSI 

(D) 
(E) 

( c )  t i/2 sec 

None - only require g reen  l i g h t  
If mask has roughly 5 p e r c e n t  danage by -IQEF. o r  
sc ra tch ins ,  i t  i s  remove6 2nd replaced by nev nask. 

--- Methcd of P,~corc l%n~  -- 

(A) Record in I C ; ~  book. 
(B) Visual  
(C) T:isu.lil 
(D) V i sca l  

(E) Vis-aal- and noted on n;ask for reject j -~for r~ ia t ic r !  



PROCESS STET 8 - WAFER PATTEPJ DEVELOP 

Method of C o n t r o l  

CI..eck pressure and t i m e  
Visua l  i n spec t ion  
V i  s v a  1 ins p ec ti on 

Method of Sarnplir?g -- 

se t t i ngs .  

(A) Each tine opera tor  s i t s  
(3) All wafers i n  a l l  l o t s  
(C) Lot sampling 

down to rrse t 'he  machine. 



Method of Analysis _I -_----- 
(A) S e t  meters c o r r e c t l y .  (No corrc?cti.on rilade on wafers I f  

exposed i n c o r r e c t l y  - w i l l .  be caught a t  i n s p e c t i o n .  ) 
I 

(3) Redo o r  r e p a i r  

.. (C) Discrepant  Process Report and material  r e t u r n e d  t o  
p roduc t i cn  f o r  'cor- Lective ac t io i l .  



- PROCESS STEP 9 - WAFER BAKE AFTER DEVELOP 

Method o f  Control - 
(A) Check oven temperature .  
(B) Check gas flow. 

--.---- Xethoi! of Sampling 

(A) Mininiirn of 5 times per  shifr:  
(B) Min'i.inr?m of 5 t h e s  pe r  shi.ft 



Met ko d n f An2. I v S. 5 s ------- 
(A) Adjust f o r  correct  temperature. If tenperatuxe TJZS 

be!.cw specification, rebake. If temperature was 
over spzci.fica:im, t hen  inspect icafers for c o r r e c t  
color. I f  i t  appears overbaked, strip and redo. 
Thls i s  n o t  recorded. 

(13) Adjust flow meter - ?ass wa€e.rs. This i s  not recorded. 
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PROCESS STEP -. L O  - HOT OXIDE ETCH 

Method of Cont ro l  

(A) Inspection or' t r i a l  wafers  
(B) E tch  terrperature monitorfng 

L Method --I__ of Sanplins 

. (A) Prior to every run 
(B) Before and during every run 

(11) Trial v a f e r  
(E) E t c h  soiuticn 



l.iethad of Ar1a1ys is  -- -- 
(A) Inc rease  o r  rlecrea.se e t c h  t ime t o  rernove ox-LCic o r  

t o  prevent  IGER l i f t i n g .  
r epa i r ed  by rebaking, then  s t r i p  wafers and 
reprocess.  

w i l l  s t o p  u n t i l  s o l u t i o n  i s  c o r r e c t .  

I f  lifting cannot  be 

(B) Adjust  h o t  p l a t e  t o  c c r r e c t  temperature .  Etching 
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--- PRgCESS STEP -- 11 - SULFURIC CLEAN AG'TEL?. OXIDE ETCH 

- Method of C o r ~ t r o l  - 
(A) Acid change an6 beaker cleaned 
(B) Pfonitor acid temperature  
(C) Visuel  Inspectton (product ion)  
(D) Visual Inspec t ion  (Q.A.) 

Ne thod o f S axp ---. 1- l n g  

(A) 
(B) Three ( 3 )  times p e r  s h i f t  nziniroun 
(C) All wafers  in a l l  l o t s  
(D) Inspected lots sampled hour ly  

A f t e r  every 1 0  boa t loads  of wafers ,  beaker  i s  r e f i l 1 . d -  
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Method of Recordj.ns ----- 
(A) No reading r equ i r ed  
(B) Visual - not r x o r d e d  
(C) Tabular record 
(D) . Tabular  record  and c o n t r o l  c h a r t s  

Method of A r : d v s i s  ---- 
(A) No r e p o r t  
(E) Adjust h o t  p l a t e  4or c o r r e c t  ternperzture.  
(C) Redo o r  r e p a i r  

(D) Discrepalit I'rocess Report  and mzteria:! retuyiled to 
product ion for c o r r e c t i v e  action. 
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-- PROCESS STEP 1 2  - D I P F U S I O N -  ISCLATION, EASE, EIXTTER 

Nethod of - Coili,trol - 
(A) Furnace P r o f i l e s  
( B ) ,  Test rims t o  d e t e r n i n e  cGrrect  gas f loxs  and p re -  

d e p o s i t i o n  t i n e  f o r  p redepos i t i on  c y c l e  (oxide 
u n i f o r z i t y  and X j  and Ps uniformity, e l . e c t r i c a 1  
proper t ies )  

(C) Control  waf.zrs sanple .  probed 
(D) Source temperature 

Kethod 04 - Sarnyling .- 

(A) Ninirnmi of once a month o r  SOGin~ . i . ‘ ,  i f  recordera  
i n d i c a t e  t h z  r,ecii 

(13) P r i o r  t o  running actual niatc-rial a t  eTitter di.fEus-ion 
0 A 1 7 ,  a;G at s t a r t  c,E s h i f t  f o r  hase  and i s o l e . t i m  

.. ,-.- (Cj After each  ur r - rus ion  

(D) P r i o r  aad d u r k g  each d f f f u s i c n  rm 



t hemoccup le  made at Motorola - -kO. 3 " C ,  c a l i b r a t e d  
every moilth. (3) Leeds and Nortnrup i n i l l l v o i t  
Potenticmeter, 8686 - +O.G3 percent  + 3 mic rovo l t s .  
(4 )  Zeiss i n t e r f e r e n c e  microscope - - -:- 300 8. 
( 5 )  Tzktronix carve t r a c e r ,  type  575, Hodel 122C.  
(6) a. Four Poin t  Probe "Head" Acronet-ics, Inc .  
Xoi?ei 3.325-Pi -- -k 0.25 percer , t ,  Palo Al to ,  Cai i fornFa ,  
220 C a l i f o r n i a  Avenue. b. ConstaRt Current  Source 
E l e c t r o n l c  Measurements, E z t o n t o m ,  N ~ w  Jersey,  
Model C612 - 0.15 percent of s e t t i n g .  e. D i g l t a l  

-1- @.!I5 
percent  reading - + / d i g i t .  
Voltznecer, H w l e t t  Peekard,  Model 3&39A - - -  -- 

(B) InteL-ferometer,  f c u r  p c i n t  probz, v i s u a l ,  575 c - ~ r v e  

(C) I n t e r f z r m e t e r ,  f o u r  poi-rit p r o k ,  v i sua l  

(D 1 

t r a c e r  

Tezq  e r a t  ur e con t r c I 1 ed e qu i.F;rilent p lu P t h e rrz3rr.e t c r 

I 
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(A) Evaporator  subsCra te  temperature riion?-tored 
(B) Cont ro l  m f e r s  o r  ch ips  are checked f o r  evaQorat ion 

l a y e r  t h i c k n e s s .  

Method of Smpl- ing,  
----I_- - 

(A) During evezy i'uil 
(E) A f t e r  every run 



~ e ,  t w  s i s -- 
(A> Not i fy  maintenance f o r  c c r r e c t i o n  of h e a t e r  e lements  

of sjm-ply- t r o l  read ing .  

(E) Wafers are accepted by Engineers  i f  signed o f f ,  
. o r  l o t  s t r i p p i !  2nd metal reevapora ted .  

Rang2 of  Pe rmis s ib l e  Measurenmts 

(A) 
(B) Varies w i t h  ma'ser'isl (-1-5 plszrcent to - 4-10 p e r c m t ) .  
(C) Va.ri.es s.ii.th material .  e-5 percent t o  - -:IO percen t ) .  

- -Floc fc r  a 2 0 - L ~ c h  flat z m e  nini.riurn 

(D) - -t 1 ° C  



PX@CESS STEP 14 - ALUEfIKL?4 ETCH -- 

Method of Control  

(A) Solution,hot p l a t e  tempera ture  riionitored 
(B) Relake, h o t  p l a t e  texgerature monitored 
(C) Visual i i l spcc t ion  

MethDd of  S m p i f =  
I_ 

(P.) 
(3) 
(C) Ever27 wafer befcre rebake 

P r i o r  ar,d during every  m n  
P r i o r  and dur ing  every run 



Xaiive of FcrnissFble Xeasuremznts -B----- 

(A) - + 2°C 
(B) (a) - + 5°C (b) - + 3 O C  (between the r rnocou~ le  reading  

(C) C r i t e r i a  will vary  with device .  (Normally must have 
less t h a c  5 percent bad d i e  due t o  b r i d g i n g ,  i n -  
complete e tch ing ,  unde rcu t t ing . )  

and sym-ply- tw1) 

. 

(A) Visual reading of thermometer. Do not  begin 
ops ra t ion  ur ; t i l  correcr. .  
run  aEd mako. necessary  ad.justments t o  c o r r e c t  i;i. 

(B) (1) Visuel (b) rccord2G i n  l o g  book. 
(C) Recorded on d a i l y  log siiEet ( run l o t  nwiber ,  operstoc, 

Continual. ly check c l u r i n ~  

date,  i n s p e c t o r ) .  

t rmp e L' a t Lir F2 i I1 If it c asnc t 
* be c o n . ~ ~ o l l e l ,  n?c?,intenarice Ls x ~ i f i c d .  

( 6 )  (1) Notify forernez f o r  c c r r e c t i c n  of t e n p e r a t m e , ,  



Method of Contro l  

(A) Hot p l a t e  tempera ture  check 

(B) E t c h  t i m e  varies w i t h  r eace ion .  

Method of S a n ~ l i - . ~  

(A) ",fore and during every run 
(3) During each e t ch  on all wafers (Check the amount 

removed on a wafer for each new batch of etch used.)  

Measureinerit Procedure 
---I-___L----- 

( A )  EquLpcent 
(E) xafers 



PROCESS STr73 1 6  L GLASS I'ASSIVATION 

I k t h o c !  of  C o n t r o l  

(A) Deternlne usablc  z m e  f o r  cGrrect  ox2d.e depos i t i on .  
( B ) ,  Source, l i n e  and hea t  t u n m l  tenperaturcs 

Method of Sarrzpling 

(A) 
(B) 

t hen  f i r s t  tu rned  on and cont5nuousl.y thereaf ' ier  
At start of  each s h i f t  o r  when t r o u b l e  mey d e v t l o p  

Pie 2 s LIT' 2 inen t Pro  c e du r e 

(A) Blank monitor  w z f e r s  
(B) Equipment 



Me t hod o f Re  c o r  d Fr. E 

(A) Visual  o n l y  

(B) Kecorded i r .  furnace l o g  book. 

(A) 

(B) i i epor t  in l o g  book, e l j c s t  controls t c  p r o d w e  

If oxide i s  t o o  th i ; i ,  r u n  a.gain; .if i t  i s  too thick, 
pass , but r a k e  adjustments on equlpmciit. 

C O ~ L - ~ C ~  results. Wafeis are pc?ssed, if ox ids  is t o o  
t h i c k ;  i f  oxide i s  t o o  t h i n ,  wafers can be rw  3gaj-n. 



PXOCESS STEP 17 - WAr”EK SC2I3E Am BREAK 
_I. 

Method of Coi l t ro l  
-__I - 

(A) 
(B) Visual i n spec t ion  (Product ion)  
(C) Visua l  i n s p z c t i o n  (Q.A.)  

Sc r ibe  and break s c o n t r o l  wafer. 

Methoj- of Sampling --- --.-. 

(A) 
(B) 
(C) 

Begimlng  of each s h i f t  and a f t e r  equiprrent m i n t e n a n c e  
All d ice  after wafer break  
Inspec ted  dice from each prodcc t ion  inspector every 
two (2) hcurs  

Mensurcxent Procedure 
I--.--.--.- -- 

(Sj C o n t r o l  virife; 
(B) Die 
(C> Insyec tzd  ciie 
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Met: hod o f Ana 1 v s 2. s 

(A) 
(B) 
(C) 

E c p i . F m E 3 +  shut  dcvm and maintenance perfolm-Ed. 
Equipment shut  dowr, and maintenance performed. 
D i sc repan t  prcjcess r e p o r t  and nsterial re turned  
t o  Product ion  f o r  c o r r e c t i v e  rction. 



PP.OCESS STEP I8a -. D I E  BOND- PYK3CERli.N .- I 

Method of Cont ro l  - --- 
(A) Furnace p r o f i l e d  

(€3) 
(C) Package i n s p e c t i o n  
(D) Visual i n s p e c t i o n  (ProductLon) 
(E) Visua l  i n s p e c t i o n  ( G . A . )  

Monitor furpace gas flow and temperature rreter s e t t i n g s  

- Method of Sarnpliiz 

(A) Weekly 
(B) Dai1.y 
(C) P r t o r  to b e i t  loadtng  
(D) A I 1  die b o d e d  subassenblies 
(S) D T c  bond oFera tors  1 end inspec"ii?rs t F701"k sampled 6 k I . ~ y .  . .  

ifleasurcmerd - -  7rccedare  
---_I ---. -- --.- 

(A) Seal ins  furnace  
(E)  Sea l ing  furiiace 

(D) C i e  bonded subasseriblfes 

(E) 

( c )  p'laz: pac?ceg:e 

Die bond suhssseinblies from opercs,tam and inspec ted  
sub 2 s s mL! li e s f r on i r - i  s 12 e c t G r s 



(Ej Cri te r ia  

S t r i p  char t  
Tabu 1 ar r ez o :r: d 
Tabular record 
Tabular record  
Tabular  r e c c r d  and c c n t r o l  c h a r t s  



PIZOCESS STEP 18b - - DIE BOND - Au-Si ETJTECTIC --- 

Method of Ccn t ro l  ---- 
(A) Equipment  prof5.ied. 
(B) , Tern2eerature and gas s e t t i n g s  checked 
(C) Package i n s p e c t i o n  
(I)) Visua l  i n s c e c t i o n  (Prcd1-iction) 
(E) V i sua l  Ins?ect ion (Q.A.)  

Fethod of Sampling 

(A) Vedc1.y and a f t e r  n;a%ntenance 
(E] D a i l y  
(C) P r i o r  to 5 e l t  Icading 
(1)) All d i e  bonded subassernblics 
(E) M e  Solid cpe ra to r s  ' and inspectors vork  saqi1.e:; d a i l y  1 



Range of Pe m i  s s ib 1 e I.Ieasu remmt:  s - __I.---- 

(A) ,4 5°C 
(B) - + 5 * C  
(C) C r i t e r i a  
(D) C r i t e r i a  
(E) C r i t e r i a  

Method of Recording ----- 
(A) Tabular  record is kept .  

(B) Tab.;lar record j-s k e p t .  
(C) Ti;bular record i s  kept. 
(D) Tahul-ar record i s  kept .  

(3) Tabular record and control c h a r t s  are  kept .  



PROCESS STEP 19  - WIXE EON3 -- 

Method of Coutrrol - 
(A) Machine i s  p r o f i l e d .  
(B) Monitor machine. settings 
(C) X;.e p u l l  t z s t  

(D) Visua l  i n s p e c t i o n  (Proc?uc t i o n  low power and hi gh 
power preseal) 

(E) Visiial In spec t ion  ( Q . A . )  
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(D) MiCrOSccFe, B G L Stercozaoz  and Wild-Heerbrugg, 

(E) Microscope, E & L Stereozocm and Wild-Heerbrugg, 
Model PI20 

Model 3120 

(A) Header teri iperatvre -t 15"C, needle  weight t. 2L7 G 
(B) Hzader tempera ture  +- 1 5 " C ,  needle weight + 20 G 
(C) Cri t c r h  
(D) Criter ia  
(E) Criteria 

- - 
- - 

(A) Tabula record i s  kept .  
(B) T a b u k r  recard i s  k e p t .  

(C) 
(D) Tabular record i s  kept .  

(E) 

Tabular record and c o n t r o l  c h a r t  are k q t .  

Tabu la r  rwcrd axd coi2trol ck;art a r c  kept. 



PROCESS STEP - 20 - 9EIOXIZED TJATER - PXEENCAPSULATION WASH - 

Method of Control  - --- 
(A) Wash s t a t i o n  i s  checked. 

(B) 
(C) Check water f low into cascade.  

Alcoh.01 dip r i n s e  is dra ined  and r e f i l l e d .  

--- Method. of Saamling 

(A) Beginning of each s h i f t  
(B) Every two (2) hours  
(C) Eeginning of each sh j - f t  

Measiirment Prcccdure ------.- --I__-- 

(A) Equipment (Purity meter readii-igs, d ia l .  settings on 
cont ro l  panc1.s - Timer and Pressure G a g e )  

(B) Equiprn;.n:: 
( c )  Eq’JI:.pI”cnt 



Method of Recordins 

(A) None 
(E). None 
( c )  Ncnz 

(A) Equipment s h u t  down and maintenance performeG. 
(13) EquLprnent s h u t  down and maintenence per fomed .  
(C) Equipment shut  down and rilaintennr;ce perfc .mecl .  
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- FRDCESS STEP 2121 - ENCAPSULATION - FLATPACKS 

Mzthod of CGntrol 

(A) Furnace p r o f i l e d  
(B) Monitor furnace gas flow and tempera ture  meter 

(C) Visua l  inspec.Llon (Product ion)  
settings 

Method of Sazipling - ----.- 

(A) Weekly 
(B) Da.i.iy 
(C) Al.1  capped  u n i t s  

FfethcS: cf Fzasureinznt 
---_C_-_L. --- 

(A) Recol-der - Barber. 
(B) V i s u a l  
(C) Microscope, 13 h I, St e r 3 zocm 

8061-27505, 6.05 
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Method of Analysis -- 
(A) 
(B) 
(C) Defective units a r e  r e p a i r e d .  

Process Engiiieeririg n o t i f i e d ;  equipment maintenance.  
Process  Engineering notified; equipincnt maintenance. 



------':,-.--- PROCES? STEP 2113 - ENCAPSULATiON - TO-5 

Method of Cont ro l  
---__I_- 

(A) Welder s e t t i n g s  are  checked. 
(B) Moisture  c m t e n t  i n  Dry Box i s  monitored. 

._ (C) Squeeze t e s t  f o r  weld - in t eg r i ty  i s  pe r fomed .  
(D) Cross leak t es t  i s  psrfornled (by Product ion) .  
(E) F ine  and g r o s s  leak t e s t s  are  p e r f o m e d  (by Q.A.). 
(F) Visilai i n spec t ion  i s  perfom,ed (by Product ion) .  

- Samplips - -- 

P r i o r  to each run 
Before a.nd dur ing  each run 



(C) 
(D) Bubble test 
(E) Veeco, 11ode1 PIS-9AB o r  NRC 925 H e l i u m  Leak Detec tor  

(F) Visua l  

Squeeze c a p  rni-nirrmrn o f  2 / 3  diameter  

and buhble  t e s t  

Ran% o f €'e r m i  s s i b  1 e Me i! su r emen t s - -  -- 
(A) C r i t e r i a  
(€3) 100 ppm l/:axirnum 
(C) C r i r e r i a  
(D) C r i t e r i a  
(E) C r i t e r i a  
(F) Criteria 

--- Method -- of Rc7cordir.F; 

(A) None 
(S) None 
(C) None 
(E j Tabular  record 
(E) Tabular record 
(F) None 

60 



FXOCESS STEP 22 - LEAK TEST 

Method of Contro l  __ 

(A) Sample f i n e  and gross  leak test ( Q . A . )  
(B) , 'ILeliilrLi leak d e t e c t o r  c a i i 3 r a t i . o n  

Method of Sampling ---. 

(A) All praduct ion  lots 
(B) Twice p e r  s h i f t  and after sny maintenance 

Measurement - FroceCure 
(A) H2rrneti.c devices  
(B) Equipment 

GI 



-- PROCESS STEP 23  - AGIXG (STABILIZATION E K E )  

- Method of Con t ro l  

(A) Oven Profile 

Method of Sampling 

(A) Monthly 

- Keas u r ement Pro c e du r e 

(A) E . p i p n e n t  

Ke thod  of Ileasurernent .- 

(A) L & N Potent icmeter ,  Xodel 8 6 8 4 ,  0.03 p e r c e n t  -i 3 m'J - 

(A) Tabular  

62 



PROCESS STEP 24 - TENPEFUTURE: C Y C L I N G  - - 
Method of Cont ro l  -- 

(A) R-2fr lgera tor  p r o f i l e  
(B) Temperature oven p r o f i l e  

Method --- of Sampllns 

(A) Morithlp 
(B) H m t h l y  

Neasuren:er!-i Procedilye +-. --- 
(A) Equipment 
(B) Equlpnent 

Met h 3 d of 1’12 a su r exen t 

L & K E’otent ioneter ,  Mcdel 8685, 0.03 percent  t- 3 n V  

7, G N Poten t iometer ,  Phiel  5 6 8 5 ,  0.03 p a r c e n t  i- 3 nV 

c- -I-.--.---- 

(A) 

( 5 )  
- 
- 

Met€& 05 ?it.cordi.r,g 

(A) Tabular record is k e p t .  

( B )  T?5u7,.2r record. is kcpc. 

6 3  



PROCESS STEP 25 - CENTRIFUGE --- A_-..- 

Method of Cor,trol  ----- 
(A) Speed checked 
(B) Spced checked 

.. (C) V i sua l  inspectien 

Methad of Sanpliiis 

(A) Evsry 14 days 
(B) Every 14 days 
(C) P r i o r  t o  c e n t r i f u g e  load ing  



Eiethod of RecordiQg - 
(A) Tabular record is k e p t .  
(3) Tabular record is kept. 
(C) Tabular  record i s  kep t .  

Method of Arlaiysis 
---.-.-___I- 

(A) 
(E) 
(C) 

Equipncnt  shut down and maintenance perfo-ned. 
Equipm.ent shl_zt down and. maintenance perforiiled , 
Equipment shut  down arid maintenance perforrred. 



SECTION IV 

4.0  IN-FROCESS OF QU-ALLTY ASSURAl~lCE ---- SPECIFICATIONS 

The ovEtc;dhelming m a j o r i t y  of t h e  p rocess  c o n t r o l s  d e s c r i b e d  
i n  t h e  preceding  s e c t i o n  a r e  c a r r i e d  oat by manufactur ing pe r sonne l .  
There are ,  however, c e r t a i n  Inanufacturing process  steps which inclu5.e 
a d d i t i o m l  ccntrols  c a r r i e d  o u t  by I i i -Process  Qua l i ty  Assurance 
personnel .  
a r c  aimed a t  c o n t r o l l i n g  those p rocesses  which may c o n t r i b u t e  t o  
less t h a n  optinurn device  r e l i a b i l i t y .  
of  c o u r s e ,  t h e  only  c o n s i d e r a t i o n  f o r  t h e  es tdbl i sh i ienc  of in-process 
c o n t r o l  FoLnts. Indeed, improved y i e l d  t o  t h e  b e t t e r  p rocess  conLrol 
i s  a l s o  a ve ry  s i g n i f i c a n t  element. 

I n  general:  t h e  In-Process  @al . i ty  Assurance c o n t r o l s  

Device r e l i a b i l i t y  i s  s o t ,  

I n  t h s  wafer p r e p a r a t i o n  and d e v i c e  assenbly areiis 
In-Process GiizLI ky Assurmce c o n t r o l s  have been e s t s b l i s h c d  a t  f i v e  
P rocess  E t z ~ s .  These dre: 

Prccess Step 8 I.7afer Ps t t e r r !  'Develop 
Process S t e p  11 SulZur ic .  Ci1er.i: A f t e r  c>:<i.cle Etch 
P r o c ~ s s  Si-.c?.p 1 7  Wafer S c r i b e  am3 Break 
Frocess Step 18 Die Bond 
P P ~ G C ~ S S  Step  1 9  Wire Bond 
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r 

0 

0 z 

T i T L E :  In-Trocess ?, A .  _- I n s ~ e c t i o n  ?rr>cad~:re s f t e r  ?hotoresfst 
Develosb - Visual  

Scope: This s p e c i f i c a t i o n  c c v e r s  the procedure to b3 f‘olloved in 
i n s ? z c t i r z  t h e  f o i l o w k g  parts: 

. .  

DFSCRIPTION . 

Wafer, S I - p i  

10.1 

2. U n i t  

USED O?T 

Process  i n a  



2.1.1 Mask misalignment 

2.1.4 KXm L i f 5 i n g  

2.1.5 Not developed  out; 

2.1.7 Wrong p s t t e r n  

2.1.8 Scratches on warer surface 

2.1.9 Poor c cn  t a c  t 

3 .  Data Procsssinq 

3.1 Compute t h e  Dercsnt d e f e c t i v e  f o r  t o t a l  f a i l u r e s  
i n  each w a f e r  run. This percen t  S h a l l  'c.3 fLFx-ed  
on ths  b.ssis of t o t a l  sampls size. 

i . e .  ( t o t a l  fai~ures x lOC) 
T o t a l  sample 

3.2 Maintain a ps rc8nt  d e f e c t i v e  c h a r t ,  Kotcrroia Fomi 
No. SP3-1321, using t he  vs lue  obta ined .  i n  3.1. 
'Plot  (1) ? o i n t  7 e r  s s m g l e  i z - ! s ~ s c t < o n ,  

Compute and m a i n t a i n  a pe rcen t  d e f e c t i v e  chzrt fox. 
each inspector . 3.3 

10'72: A l l  d a t a  ger?era ted  'cy other sh i f t s  shall be k e r J t  GT! 
s e p r a t e  charts 



. .  
* .  

4. 

5. 

R S D O F ~ S  r ~ s t  d e s I n a t e  coTnrective a c t i o n  t a k e n  .znd 
be- signed by t he  product ion f o r m a n  a n d  p rzduc t  
e n g i n e e r .  
reasonable  tim. If ths X s c r e p s n t  ? r ' scass  ?e?.r?rts 
a r e  not T e t u r n e d  w i t h i n  (h3 )  hounrs, n o t i f y   you^ 
Q.A. S u p w i s o r  f o r  f u r t h e r  i n v e s t i g a t i o n .  

A l l  r e 9 o r t s  ~ u s t  be r e t u r n e d  w i f h t n  a 

Should any q l ;es f ion  arise concernir tg  these ins-,ec';ion 
p r o c e d w e s ,  c o n t a c t  'Tour inmediate  Q . A .  suStrviso?. 

Ail inspectec? wafers w i l l  'ce returned t o  the ?!=fer 
Fabrication A-ea t= 3 e  processed iri the n o r n s l  z m n e ~ .  
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QUALITY . .  CONTROL DISCREPANT PROCESS REPORT 

Q.C. INSP. DATE: SHIFT: O?'EUTOR: 

SAmLE RESULTS: 

. ! . .  . I .  . . . . . . . . . . . .  . . _ .  _ . _ . .  ~. ._ . . . .  . . . . . . . . . . . . . . . .  : i  : ---- . . . . .  . .  , -  
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' , - - \  
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- .  . . . . . .  : . .  
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. * .  
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. . .  . .  

. .L . .  . .  
. . .  . .  
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Procedure: 

1. 

' 2 ,  

3 .  

. . .  

i .e 



S i Z E  OF DIE 

25 

30 

35 

55 
50 

50 x so 

60 s 1100 

171 

10.7 

80 

56 

33 

- 1 .  c. u 

2 1  

15' 

11 

17 2 

1 oa 

34 

2 5 
22 

16 

12 



3 . 3  Indicate on the cha r t s  a z y  adgustr::ant or chznge 
nede t o  im?,rove the p m c e s s  ES w e l l  as any i;?a<- 
v e r t 3 n t  ckianse . 

, - - , .  . - .  . .. 1 
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_. - 
Q.C, INS?. DcATE: SHIFT : OPE R4TOR : 
TYPE. OF SCAmLZ: S.42QLE SIZE: TIHE OF SK4PLE:- 
SAWLE RESrnTS: 

u 

-- 
- . -7 

__y &OM,ECYIVX ACTIOE BE?S’OH*ED : - 
. . . . . . . . . . . . . .  ...- . . . . . . .  

---A- - - - - - 
. . .  

P . - _ w u I _ _  
. .  . . .  t ‘ .  

(. - .. . - .  _ ............... . _ _  .._. ........ - _ .  . . . . . . . . . .  . -  . . . . . . . . . .  
I 

-I_ . .  . .  m . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  
!; -- -. - . . .  . . . . . . . . . . . . . . . . .  . . .  - .  . - 

c 
- . - . - . . I 1 _ * 1 - - -I- 

.... - ; - .. -L. ..... .._ ... _ _ _ _ _  . -.: . __-____ ____ __ _.. -__- - ‘i.,. .... - . . .  -_ ._._... .... _. 

- - I  

j /  ........ ........ - ... .c ._.~ . i _. .. .- . ~. _._*.- .*-. . -.-- -_ . .  - . . . . . . .  . -. ._ . . . .  --- . . . .  I 
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PRCOlJCT GROUP:  i n t e g r a t e d  C i r c u i t s  PRODUCT L INEZ 

T i  T L E ;  I n - F r o c e s s  4 . A .  Insr?ection Procedure f o r  Dice a f t s r  S c r i b e  .-- 
V i  sua1 *I * .  

Scope.: T h i s  s ? e c i f i z a t i o n  covers t he  procedure t o  be fo l lowed i m  
i n s p e c t i n g  the following pzrts: 

DZ'SCR IPTION 

All I z t e g r a t e d  
C i r c u i t  L ines  

D i e ,  Si E P I  

Equipment Required : 

B and L .Wicroscdpe, 200X Power c.r Equivalent 
Tygon ( o r  e q u i v a l e q t )  Tipped v8cuun p i c k u p  . 

Procztlure: 

1.. Sazpl ing  P l a n  . -  - . .  
1.1 Inspec t  (50) d i c e  every ( 2 )  h o w s  ZroT;! e a c h  pro-  

duct ion  ingpecto? a f t e r  s c r i b i n g .  

1.2 I n s p e c t  each d i e  f o r  21.1 requirements  u d e r  2 .  
( below) 

2.1 I n s p e c t  a l l  d l c e  m d e r  8 mlcrosccp, 30GX rir!-z~x 
magni f ica t ion  ?or t he  f o l l ~ w i ~ g  c a t a g c r i e s  ~ f '  6 5 -  
f e c t s .  Maintain a count of t h e  n ~ n b e r  o f  a o f z c -  
t i v e s  i n  each c a t e g o r i e  and the' t o t a l  numk,er o f  
d i c e  i n s p c t e d  . Msint .a in  coimt or: Yotor,ola Fer:? 
Eo. SF3.-3313.. See a ? p ~ o ? r i a t s  v i s ? x l  2 5 2 s  r'cr; 
t-yyiczl dsi 'ects 
A -  - - - 0  

2.1.1 
2.1. 2 
&1.'3 
2.1. G 

2.1. 5 

2.10 6 
2.1. ? 
2.1. 8 
2.1.-9 
2.l.io 

. - .  . .  



2.1.11 Ary other obvious d e i ' a c t s  
2.1.12 I ' k t a l i i z a t l o n  p u l l e d  awsg frcm str i ;?e  

> 1/2 Xldt 'n  

3. Data Process ing  

3 . 1  Compute the percent  de f ' ec t im  .o - Tor  t o t s 1  fa!-lures. 
This n s r c e n t  shall be  1 i g r e d  on the  ?c.asis of  t o t a l  
sample size. 

$.e. ( t o t a l  failures x L O O )  
T o t a l  sample 

3.2 Maintain a pe rcen t  d e f e c t i v z  cha r t  Motorola  T o m  
No. SPD-1321 using the value obta ined  i 1 1  3.1.1. 
P l o t  (1) . p o i n t  p e r  sarnpie ins?ecti .cn.  
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QUALITY CONTROL DISCREPANT PROCESS REPORT 

. Q.C. INSF'. DmE: SHIFT : OPERATGR: 
TYPE, OF SAVLE: SAMPLE SIZE: TIBE or' S&PLZ: 
S W L E  ES'ULTS: 

COZWECTIVE ACTION PEXFORXED: - 

... ...... . . .  . . . . . . . . . .  . . . .  . . . . . .  . . .  
' \ ' .  ; 

I . .  
., . ' - -  . ,  

~ ..---- ----.- 

. . . .  . .  . .  
. .  
. .  

. ,  . . -  ,. . .  . .  . .  
- . . : a  

. .  . .  

* .  
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( -; PR00lJCT CROUP: I n t eg rz t ed  C i r c u i t s  PRCDUCT L Ir'JE: 

i. 

d 
9 

7- In-Trocess Q . A .  ~ n s m c t i o n  Trccedura f o r  Die E o n d f n c  - V i s i t 2 1  

This s 3 e c i f i c a t l o n  covers t h e  procedure t o  "oe followed i n  
i n s p e c t i n g  t h e  following payts :  

T I T L E : -  
Scope: 

.?JSZD ON FABT NLV432R DESCRIF'TION .__ 

A1-t c c a t  e d . -  
. Sub-Assembly, 

Die Bonded Circv. i t  L i m s  , 

Equip i - sn t  Zequired: 

Eausch and Lomb Stsreozoom, 60X Power o r  Equiva len t  
Txaezers ,  Probe 

Pmceduye: 

1.1' A t  least once 'dur ing  each s h i f t ,  g e t  a53 i n s p s c 5  
( . 1 ) ' b e l t  of  d i e  bonded u n i t s  from ea25 d i e  boxd 

* . a p e r a t o r  prior t o  product ion  ' i nspec t ion .  I ~ s p e c i ,  
' f o r  ail requiraemsnts u n d e r  2 Selow.  

1.2 A t  l e a s t  once dur ing 'e .ach  s h i f t ,  g e t  acd i n s ~ a c f  (12) 
u n i t s  nlnimum f r o 3  each pi.od-,rction inspacko- ? O I ~  
a l l  r e q u i y e a e n t s  unde-' 2 below. 

. 2. ' u n i t  Processing 

2.1.1 

2.1.02 

2.1.5 

I 2.1.6 

Obvioas lp  crackzc? or ch ippsd d i e  i n t o  i s o -  
la - t ion  're6;ion CT n;e t a l l i z s t i p n  

T i p F s d  d i e  



I . .  . 
i ' 2.1.7 Pgioceram o r  p r e f o m  on p o s t  

2.1.8 

2.1.9 Psrtizl o r  i n c o q l e t e  d i e  
2,1.~1 Preforn  extendicg over d i e  arid t o u c h i ~ g  or 

2.1.11 Inked die  
2,1.-12 Any othar oFjvious ds f ' ec t s  (5ad header p la t -  

Loose preform 03. m e t a l l i c  particles on hesder 
or i n  f l a t  pack 

. beyond s c r i b e  line area. 

ing, bad p i n s ,  e t c , ) ,  

2.2 Poor W o r h a n s h i p  

2.2.1 P p o c e r a n  o r  preforn on d i e ,  post o r  header  

Poor worhanship units a r e  t o  be t a k m  i m e d i a t e l y  
t o  t he  foreman f o r  cor i -ect ive act;ion. 

3. Data P rocess ing  

4 - a  3.1 Conpute ths p s r c e n t  2ef 'ect ivc for tots,: A zilxz23 
fo? each d i e  bond o p e r a t o r  and each prodJc t ion  
inspect ;or ,  This pe:cent; s h a l l  be r i g w a d  on the  
b a s i s  of total sample s i z e .  (Mot Zncla=lir?g pngr 
w o r h a n s h i p  units 1 

i.e. ( t o t a l  - f a i l m e s  X 100) 
t o t a l  sanple  

3.2 Naintain a percent  d e f e c t i v e  cks-t (F3 tcx I . a  Fcr.7 
No.  SPD-1321) us ing  the vali io o5tair?a:! in 3.3 .  P L ~ I L  
(1) one p o i n t  Fer sanple  i n s ? e c t i o n ,  

NOTE: A l l  d a t a  generated by other sh i f t s  sh.nI1 h u e  i;hg 
pe rcen t  points kept  on sspsrato conk-01 c?sar ts  . 
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t DESCRIPTION O F  CHANGE 

*-__ ..\ .1 

Deleted sectior? 2.2, cltrasoc5c bo?dtr.=. 
3e-m-rlbered 2.3 ?&-is 2.3.11. 

i 
i Ganged 2.2.1, 2 . 2 . 5 ,  2.2.11 



I .  

GZ 

W 

ScoTe: This specFf i ca t lon  co re r s  t h e  yrosedune  t o  be f o l l o w a d  i n  " 1  insp.ect ing tins f o I l o x h g  T a r t s :  

FS3D ON ?KAT N D j B r n  BESCR I3TiON 

Sub-%sssmbly, All Integl 'ai-ad 
Wire Bonded CiTCUfcu  L i n e s  

I 
3-1  
3 1  
"'1 
U I  4 Equipment Required: 

Bausch and Lorn5 Stereozoom Microsdo?e, 5oX Tower rn2nirr;XZ 
or equiyJalent, 

Twee'zsrs, P l e x i g l a i s  Ih spec t ion  Rack 

0 z - 

i 

1,l At l e a s t  once duzing each s h i f t ,  g e t  and inspec2 
(1') E e l t  of' wire bonded units f-om esch wire - bo:?d 
o p s r a t o r  nrior t o  p r d u c t i o n  i n s n a c t i o n ,  ~ n s ? ? > t  
for all r s q u i r e m e n t s  under  2 b a l m  , 

1,2 A t  least onc8 duTing each  sk7-ft, g e t  -ar?d i n s 2 c c t  
(10) u n i t s  n : in i run  f r o m  eseh prgduction I n s ? e c t o r  
for all r e q o i r e y e n t s  under, 2 belcir. - 
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2.2.4 

2.2 0 s '  

2.2.6 

2.2 s 7  

2.2.8 

2.2.9 
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2.2.10 
2.2 .n 

R e m a t e d  boz6ing  a t  s t r i ? e  or  p o s t  

Pad ta i l s  g r e a t e r  t::u 2 wire &a. 

Any p a r t  of' bond o f f  of pad 

A?Tar$nt w i r 3  bond shorts 

TLght wire  

Excessive t a i l s  

total f a i l w e s  X 100 
t o t a l  saK2le 



! .  , 
I _  

R e ~ o r t s  must d e s r g n s t e  correctivz z c t i o n  t a k e n  and 
be s i eqed  by t h e  p r o d u c t i c n  f o i - e m r ,  and p r o 2 v c t  
e n g i n s e r .  
r e a s o n a b l e  t i m e ,  

A l l  r e ? m  t s  x u s t  be r e t w n s d  t ; i t i ; in  a 

Should any question 
procedures ,  c o n t a c t  

All i n s p e c t e d  
assezklg a r e a  

ai . isa c c n c e - n i n s  thsse i n s p e c t i o n  
-~-VOXI- imred i - a t e  scpsrvisor. 

w i l l  be rsturned 
processed i n  t h e  

t o  t'ns 
no rma l  
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